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fossil Cochlospermum from northern Patagonia 


Epwarp 
(WITH TWO TEXT FIGURES) 


The genus Cochlospermum Kunth comprises variety forms 
mostly referred Maximilianae Martius and Schrank and formerly in- 
cluded the family Bixaceae the order Parietales. More recently 
Cochlospermum and the small genus Amoreuxia (Euryanthe) have been 
constituted separate family—the Cochlospermaceae, and along with 
the families Bixaceae, Flacourtiaceae, Samydaceae, Canellaceae and 
Cistaceae, have been segregated from the Parietales independent 
order: the Bixales. 

examining large collection fossil plants from the Miocene 
northern undoubted species Cochlospermum was en- 
countered. This comes from the valley the Rio Pichileufu about thirty 
miles east Lago Nahuel Huapi Latitude 41°10’ south and Longitude 
70°52’ west Rio Negro Territory. 

The fossil species named from its similarity recent tropical 
American species, and may described follows: 


Cochlospermum previtifolium Berry, n.sp. 


Leaves large, palmately lobed. Lobes varying from lanceolate 
ovate, separated rather narrow rounded sinuses extending half way the 
base farther. Central lobe the same size wider than the lateral lobes. Base 
cordate. Tips acuminate. Margins varying from nearly wholly entire 
remotely serrate closely dentate. Texture subcoriaceous. Length varying 
from centimeters. Maximum width varying from centimeters. 
Petiole long and very stout, not complete any specimen, but preserved for 
lengths centimeters. The primaries diverge acute angles from the 
top the petiole, are stout and prominent and run midveins the tips 
the lobes. The secondaries are well marked, but neither especially stout nor 
prominent. the lobes they diverge angles more than degrees 
fairly regular intervals, and are curved ascending and camptodrome partly 
wholly craspedodrome, depending the entire toothed character the 
margin. Where the marginal teeth are widely spaced they tend the same 
number the corresponding secondaries, but those cases where the teeth 
are closely spaced the secondaries are fewer number than the teeth 
and the secondaries then send out one more outer laterals the supernu- 
merary teeth. the undivided part the leaf the secondaries become more 
irregularly spaced and straighter, and anastomose variety ways. all 


Berry, Proc. Natl. Acad. Sci. 20: 1934. 
BULLETIN JANUARY (62: 1-64) was IssUED 1935] 


BULLETIN THE TORREY CLUB [VOL. 


cases observed continuation branch the secondaries from adjacent mid- 
veins forms marginal hem around the included sinus. The tertiaries are thin 
and not well displayed; they are nearly straight and percurrent where the dis- 
tance spanned small, but anastomose the middle region where the 
distance greater. 


Fig. Cochlospermum previtifolium Berry, 


This species one the most common the Rio Pichileufu collections 
but because the large size the leaves there are complete specimens. 
This does not appear due any incompleteness the time their 
burial, but seems due entirely breakage splitting them out the 
tufaceous matrix. have seventeen specimens representing every part 
the leaf, and instead figuring actual specimens have assembled the 
accompanying figure actual variations size, shape, marginal features and 
venation such occur different leaves. Any single leaf under- 
stood having all five seven lobes the same character one the 
lobes the restoration except that entire margined leaves there may 
few widely spaced teeth the distal part the central the first lateral 
lobes. 

can seen the species well characterized, and although there are 
suggestions malvaceous aralioid resemblances, the fossil material 
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agrees closely with the recent American species Cochlospermum that 
have hesitation identifying it. Making assurance doubly sure 
the presence specimen and counterpart subspherical capsular 
fruit with stout peduncle preserved for length centimeters, which 
had dehisced before was crushed during burial, which shows the impres- 
sion the silky fibres associated with the seeds. This capsule about 
3.75 centimeters across and far its features are perserved agrees 
perfectly with the recent fruits Cochlospermum that feel entirely 
justified referring the same botanical species the leaves. 


Fig. Distribution the genus Cochlospermum. 


The fossil very similar and may well the ancestor the living 
Cochlospermum vitifolium (Willdenow) Krug, shrub small tree widely 
distributed the American tropics where ranges from Mexico through 
Central America, the West Indies and northern South America eastern 
Bolivia and central Brazil. have seen recent material from all these 
regions and may well that the species extends southward into Para- 
guay and the humid tropical part northern Argentina, 

The genus has most interesting and disconnected distribution which 
have shown roughly the accompanying sketch map. There are thirteen 
more species the recent flora: three northern Australia, four 
Africa and Asia, and six tropical America. these all belong 
single genus this certain indication extended geological history. 
far the leaves are concerned the Old World species are not all 
closely similar the American species. 


UNIVERSITY, 
BALTIMORE, MARYLAND 


Cytological aspects Grindelia species 
WHITAKER AND JULIAN STEYERMARK 
INTRODUCTION 


The genus Grindelia, indigenous only North and South America, 
comprises species, which are North American, addition 
multitude varieties and Taxonomically the genus, like Viola, 
Dodecatheon, Crataegus, Salix, and Rubus, very natural one; but, 
the case such homogenous well-defined genera, the species Grindelia 
are very closely inter-related, and often difficult distinguish from one 
another. With such closely-knit groups, highly desirable, dealing 
with evolutionary and inter-specific problems, have much supporting 
data possible from several fields botanical endeavor, such cytology, 
genetics, and anatomy. therefore seems advisable record certain as- 
pects the subject, which the present paper represents preliminary 
treatment. 

Grindelia, the evolutionary history has been found closely cor- 
related with the geographical distribution and limitations the various 
entities; furthermore, the gaps the phylogenetic tree are relatively few, 
because the species are closely related, and the continuity derivation 
one entitiy from another rather evident. The closely related species 
the phylogenetic treatment the genus have been found geographi- 
cally proximate, and either overlap the marginal portions their 
geographic ranges, occupy areas not very remote from one another. 
Thus one can trace Grindelia phylogenetic sequence which directly 
correlated with geographical sequence based upon study the past 
geological history the areas concerned. 

The majority the species Grindelia are recently evolved youthful 
types, merely beginning, and have had their origin only Pleistocene 
Post-Pleistocene times; they occur territory such drowned river 
valleys the Pacific Coast, youthful river alluvium the San Joaquin 
and Sacramento River regions, Quaternary lava deposits, etc. the other 
hand, there are within the genus, species more ancient dispersal which 
occupy land areas which have stood above sea-level escaped glaciation 
since the close the Paleozoic (as the Ozark Plateau), since the close 
the Cretaceous (as the Mexican Plateau Edwards Plateau 
Texas). The species Grindelia limited such geologically older territory 
are regarded more ancient dispersal than those occurring ter- 


Steyermark, 1935. monograph the North American species the 
genus Grindelia, Ann. Mo. Bot. Garden. 
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ritory available only recently. These species more ancient geological 
dispersal have been placed near the lower portion the evolutionary 
tree, and are treated ancestral quasi-ancestral types. Certain primi- 
tive morphological characters—as erect spreading, rather than revolute, 
involucral bracts—are associated with these more primitive Mexican, 
Texas, and Ozarkian species. 


MATERIALS AND METHODS 


The cytological data this report are based primarily upon the study 
somatic chromosomes root-tip material. During the summer 1933 
the plants were set out-of-doors, and pollen mother cell material and pollen 
sterility counts were secured the plants that flowered before the onset 
heavy frost the fall 1933. all, species, including varieties, 
were studied cytologically. 

Grindelia difficult cytological material. The chromosomes are small 
and, while they are not numerous, they are contained relatively small 
cells. Owing the milky, sticky substance which must overcome when 
dealing with the flowers, extremely difficult obtain proper fixation 
the pollen mother cells. When making aceto-carmine smears, the sticky 
secretion great obstacle successful smearing. The material collects 
round, gummy masses, which hinders effective flattening under the 
cover glass. However, the best slides for the study meiosis were secured 
from aceto-carmine smears. 

effort dispose the sticky substance, the flowers were dis- 
sected into small masses and fixed aceto-alcohol for hours and then 
smeared and stained with aceto-carmine. This treatment was successful 
disposing the sticky substance, but the chromosomes seemed have 
tendency clump after this treatment, especially the tetraploid spe- 
cies. Apparently clumping was due the sticky substance impeding the 
penetration the fixative. 


OBSERVATIONS 


Table summarizes the cytological data obtained this study. 

Obviously, all the types Grindelia represented this study are 
either diploids tetraploids. This situation expected perennial 
species chiefly propagated sexual means. Triploids and plants with ab- 
normal chromosome complements (monosomics, trisomics, etc.) are gener- 
ally less vigorous and fertile than diploids tetraploids, and would 
eliminated, whereas species capable vegetative reproduction there 
would tremendous increase their chance survival. 
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TABLE 
CHROMOSOME NO. POLLEN 
PLANT NO. SPECIES 
columbiana 
decumbens 
nana 
perennis 
humilis 
maritima 
rubricaulis var. platyphylla 


rubricaulis var. platyphylla 


The chromosomes Grindelia are slender curved rods approximately 
equal length. They appear have median attachment constrictions. Be- 
cause the difficulty fixation, critical evidence whether there was 
secondary pairing the tetraploids could not obtained. 

With one exception (No. the meiotic divisions proceeded the nor- 
mal fashion. There was not exceedingly high percentage pollen steril- 
ity the species studied. The high percentage good pollen indica- 
tion that meiosis perfectly regular. No. there considerable evi- 
dence irregularities during meiosis. Lagging, lack pairing, etc., were 
observed. The pollen sterility comparatively high this species (25%). 


DISCUSSION 


striking correlation brought out when these species are studied 
the light their phylogenetic history. Some the diploid types 
Grindelia, such lanceolata, decumbens, and procera, are species 
which, from phylogenetic standpoint, are either more ancient dis- 
persal, occurring geologically older territory, such lanceolata the 
Ozark region, are regarded near certain ancestral primitive types. 
For example, decumbens, diploid, closely allied arizonica which 
species near the beginning group primitive species. procera, 
also diploid type, closely allied the most primitive California 
species—namely, This latter species has been derived from 
arizonica, which, turn, has descended from Mexican types similar 
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oxylepis. Thus, procera, one the more primitive Californian types, 
exhibits its diploid nature its primitive heredity harking back the 
more ancient Mexican stock. 

the other hand, when the tetraploid entities are examined, find 
that they are all species occurring territory which geologically more 
youthful, and, such, are more recent dispersal. Most them are the 
most recently evolved Californian types which have been derived from dip- 
loid heritage, found, for example, procera. find striking case 
apparent derivation that has taken place from procera camporum. 
The latter tetraploid type, whereas the former diploid. its small 
heads, semi-erect ascending, short-tipped involucral bracts, and short 
pappus-awns, the diploid procera obviously related the most primi- 
tive Californian Grindelias, namely, Halli. Upon leaving area 
Southern California near the region where occurs, and following 
northward along the San Joaquin River valley, procera has given rise, 
near its northern limit, camporum, tetraploid. This derivation 
perfect accord with the sequence geographical migration northward 
and with the development certain morphological characters carried 
more pronounced degree development. Thus, the tetraploid, 
camporum, appears enlarged and more robust edition pro- 
cera. Grindelia camporum has differentiated from procera enlarge- 
ment the heads from cm. broad cm. broad, increas- 
ing the size the achenes from mm. long mm., lengthening 
the tips the involucral bracts from mm. long 4-7 moreover, 
camporum, the involucral bracts have become more resinous, firmer, 
and more spreading; the awns have become stouter; the disk florets larger; 
and greater resin output present the leaves. 

From the preceding evidence, would appear that some the diploid 
species far studied, such lanceolata, procera, and decumbens, 
are the most primitive, and that the tetraploid ones are more recently 
evolved, and have descended, some cases least, from diploid stocks. 

also probable that certain tetraploid species, such the majority 
the closely related Californian species, humilis, maritima, and 
rubricaulis and varieties, may have descended from tetraploid stocks, 
and, turn, well, may have given rise subsequent tetraploid types. 

The collection denoted Table No. was taken near Pigeon 
Point, San Mateo Co., California. Morphologically and taxonomically this 
collection appears intermediate between two entitites, i.e., rubricaulis 
var. and arenicola, and difficult place definitely with 
either the one the other. Some the No. collection have the pro- 
cumbent spreading habit arenicola, whereas others have the semi- 
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erect almost erect habit typical rubicaulis var. platyphylla. The 
basal and lower cauline leaves resemble those arenicola, but the main 
middle and upper cauline are mostly broadly oblong and subtruncate 
obtuse the apex, rubricaulis var. platyphylla. The stems not 
arise from spreading subligneous axes arenicola, but directly from 
herbaceous bases. Further, the serrulate margin the pappus-awns sug- 
gests the arenicola ancestry. But more than this evidence, the geo- 
graphical relationships these two entities are important. rubricaulis 
var. platyphylla occupies limited coastal area, occurring most typically 
Monterey Co., but found scattered north Marin Co., and locally 
south some the Santa Barbara Islands. arenicola occurs typically 
along the coast from Coos Co., Southern Oregon, south along sand dunes 
and flats Northern California where typical, but extends southward 
Cypress Point and Carmel sand dunes Monterey Co., and locally 
still farther south Santa Rosa Island. Near the marginal portions 
the ranges these two entities, where this overlap natural range 
occurs, appear these intermediate types, puzzling and difficult place 
taxonomically. number such collections have been made Monterey 
and San Mateo counties, which from taxonomic-morphologic-phyto- 
geographic viewpoint would regarded natural hybrids. is, therefore, 
interesting find, when No. studied cytologically, that there evi- 
dence aconsiderableamountof the meiotic divisions. There 
some lagging the part several bivalents, precocious division, lack 
pairing, etc. The rather high pollen sterility can accounted for 
these observations meiosis. This sort cytological behaviour seems 
typical some species hybrids. may, therefore, say with some con- 
fidence that No. represents from cytologic, taxonomic, morphologic, 
and phytogeographic viewpoint, natural hybrid. 


SUMMARY 


Chromosome number twelve species and three varieties 
Grindelia has been reported. The basic chromosome number this genus 
The species examined were diploid and tetraploid about equal num- 
bers. 

close correlation exists between the cytological data and the phy- 
togeographic dispersal the species. 

Evidence from several sources indicates that one the entities 
examined may natural hybrid (Grindelia arenicolaXG. rubricaulis 
var. 


UNIVERSITY, 
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The inheritance geotropic response 
Capsicum fruits! 


SAMUEL KAISER 
(WITH PLATE 


Pendent-fruited and erect-fruited varieties the red pepper, Capsicum 
annuum, have long been known. This difference fruit position has been 
used diagnostic character the classification the species Finger- 
huth and Dunal (Irish, 1898). the former type, the fruit stalk matu- 
rity recurved and pendent that the stigmatic end the fruit points 
downward (fig. 1); the latter, the mature fruit stalk vertical and erect, 
the tip the fruit pointing upward (fig. 2). 

The inheritance this character difference has been studied Webber 
(1912), Ikeno (1913) and Groth (1913, 1914). general, their results 
show that the pendent type tends dominant over the erect and that 
the plants segregate monohybrid ratio. Indefinite and somewhat 
conflicting reports intermediate condition found among the progeny 
pendent and erect plants are made these authors. 

The present paper presents evidence that this difference position 
the mature fruit due primarily single gene difference and that this 
genetic determination operates through specific geotropic growth re- 
sponse. 


BREEDING BEHAVIOR 


the course investigation concerning the factors governing size 
and shape pepper fruits, number crosses were made involving pend- 
ent and erect plants. These plants had been inbred for several generations 
and the fruit positions both had invariably remained true type. 
ten such crosses pendent plants were used seed parents, five pollen 
parents. The hybrids from these reciprocal matings resembled without 
exception the pendent parents the position the mature fruits (fig. 
3). intermediate types were observed. Four hundred and two 
were grown from five these hybrids. Each plant was checked for pendent- 
erect classification after most the fruits had ripened. The results are 
shown table general, considering the entire population, the ratio 
between pendent and erect types approximates 3:1, but several exceptions 


Contribution No. 10, Department Biology, Brooklyn College. 

These plants were grown during the summers 1932 and 1933 the Brooklyn 
Botanic Garden and the State Institute Applied Agriculture Long Island. 
The writer grateful Dr. Reed and Director Knapp these re- 
spective institutions for their kind assistance. 


—— 
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TABLE 


Segregation for pendent and erect fruit position 
(Lines and are pendent types; lines and are erect) 


MOST ERECT, 
SOME PENDENT 


Total pendent 1.7% 


are noteworthy. There are few plants, 1.7% all, which the fruit 
position neither pendent nor erect but essentially intermediate. Most 
the others are entirely one type the other, although some cases 
(11.7%) both pendent and erect fruits occur the same plant. Such ex- 
ceptions have been observed from time time the field and the green- 
house (fig. and have been reported previous investigators. Their oc- 
currence indicates that the genetic mechanism controlling fruit position 
subject occasional modification, presumably physiological factors. 
The segregations from crosses which the female parent was pendent 
conform very well the simple monohybrid ratio but those from the re- 
ciprocal crosses (5X1 and 24X32) show significant departures from the 
expected 3:1 ratio. Several possible explanations this exceptional be- 
havior suggest themselves: may chance difference due unrepre- 
sentative sampling; but the most extreme case the deviation 
from expectancy wide that greater one would expected only 
about twice hundred times. There may maternal influence 
the fruit position, since segregates from crosses which the seed parent 
was erect show much higher proportion erect types than those which 
the pollen parent was erect. This explanation improbable since there 
visible difference fruit position among plants from these reciprocal 
crosses. Certain lines and 32) may influence the segregation through 
the possession factors modifying the expression dominance, sug- 
gested Fisher (1931). conceivable that such factors, their assort- 
ment with the primary pendent-erect gene, might tend neutralize the 
effect this gene varying degree. This hypothesis also serves ex- 
plain the somewhat conflicting data presented the previous and present 
investigators the problem. The intermediate position the fruits 


if 
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the some crosses (not observed the writer), for example, might 
the result such modifying factors present the lines used. Such ex- 
planation does not readily lend itself experimental verification, although 
data from additional crosses involving those lines suspected possessing 
modifying factors might contribute confirmatory evidence. 

general, the exceptions found the present work are relatively few 
number and the writer feels that their occurrence does not invalidate 
the main conclusion that single gene difference essentially responsible 
for the opposite fruit positions found pendent and erect plants. 


GEOTROPIC RESPONSE 


The question presents itself whether not the position the 
fruit the expression growth response gravity. seems more 
definitely related the force gravity than the polarity the axis (fig. 
1). test this, clinostat experiments were attempted but proved unsuccess- 
ful because technical difficulties. The following experiment was then per- 
formed. Genetically pendent and genetically erect plants were placed 
their sides while yet young and permitted continue their development; 
control plants the same genetic constitutions were grown their nor- 
mal position. After time the laterally placed plants showed, addition 
the expected change position the leaves and young stems, marked 
change fruit position. the erect plants the fruit stalks assumed verti- 
cal position their development causing the stigmatic ends the fruits 
point straight (fig. 4). the pendent plants the fruit stalks curved 
that the mature fruits pointed downward. each case the fruits were 
nearly perpendicular those the control plants when the two were com- 
pared the same position (fig. 5). 

Some the experimental plants were placed their sides after one 
more their fruits had set, order determine the threshold sensitiv- 
ity this geotropic response. was found that the fruits would show the 
characteristic response about one-third their maximum size, 
incomplete response until they were about two-thirds grown, and 
response after that. The bending evidently not due merely the weight 
the fruit, some the previous investigators have suggested, but 
true growth movement. This was confirmed microscopic examination 
the curved fruit stalks which showed that the cells the convex side 
were considerably longer (and larger) than those the concave side. 

Several young fruits from whose stigmatic ends about mm. had been 
removed were tested for the geotropic response exhibited the normal 
fruits. Positive results were obtained all cases, indicating that not 
the extreme tip the organ which sensitive gravity. 
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DISCUSSION 


The chief interest this study lies its demonstration the specific 
effect shown gene growth response. Comparatively few cases 
single gene differences responsible for such physiological characters have 
has been studied McEwen (1918). found that, “in mutant stock 
flies known tan, there clear-cut evidence for the sex-linked inheritance 
character which may described indifference light. ap- 
parently not due any structural defect the eye.” These tan flies thus 
fail exhibit the positive phototaxis characteristic the wild type. The 
writer has found previous mention the literature the inheritance 
geotropic response with the exception footnote Ikeno’s paper 
which indicates that acute bending the flower stalk erect-fruited 
peppers (figs. does not appear when the plants are rotated horizontally 
about their long axes clinostat. Apparently the same (stalk) cells that 
show unequal growth with respect the force gravity the develop- 
ment the fruit, exhibit similar type response the opening the 
flower bud, and seems probable that the same gene determines the sensi- 
tivity both cases. 

The mechanism which this gene regulates the sensitivity the stalk 
cells gravity yet unknown. The results studies the geotropism 
root and stem tips, however, are very suggestive. The unequal growth 
which results the bending these organs has been claimed Cholodny 
(1929) and others due the localization growth-regulating sub- 
stance (or substances) result the one-sided stimulation. This sub- 
stance, whether extracted from root tips coleoptiles, retards the growth 

root cells and accelerates the growth shoot cells (Keeble, Nelson and 
Snow 1931). Thus, the same material evidently calls forth the opposite 
geotropic responses root and stem. This difference geotropism between 
root and shoot, which appears the result differentiation, may per- 
haps similar that between pendent-fruited and erect-fruited types 
pepper plants, which evidently due gene difference. the cause 
the former difference were understood, would provide clue 
that the latter, for how gene operates producing differences 
growth response gravity question which yet remains unsolved. 


SUMMARY 


Pendent fruit dominant over erect fruit the F,; the generally 


monofactorial segregation the indicates that single gene difference 
involved. 
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The hypothesis factors modifying the expression dominance 
applied certain exceptional segregations. 

Experiments indicate that the position the fruit expression 
the genetically determined growth response the stalk with respect 
gravity. 

The resemblance between this genetico-physiological interaction and 
the differential growth responses exhibited the familiar bendings root 
and stem discussed. 

The writer wishes acknowledge his gratitude Mr. Morton Gold- 
stein and Mr. Louis Jaffe for their assistance recording much the 
data. Prof. Sinnott Barnard College, Columbia University, 
particuarly indebted for material and greenhouse facilities and for 
helpful suggestions and criticism. 
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Explanation Plate 

Fig. Pendent plant line (9-inch pot) 

Note almost horizontal branch the left bearing fruits right angles it. 
Fig. Erect plant line 24. (9-inch pot) 
Fig. plant X24. (9-inch pot) 

The dominance the pendent type shown. 
Fig. Erect plant with fruit showing negative geotropism. (4-inch pot) 
Fig. Pendent plants with fruits showing positive geotropism. (4-inch pots) 

The plant the left was grown horizontal position. 


Fig. Exceptional plant showing various fruit positions the same individual. 
(9-inch pot) 
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VOLUME 62, PLATE 6 


The nutritional requirements the fungus, 
Aspergillus niger 


Rosert STEINBERG 


Formulae for nutrient solutions supposedly containing all essential 
ingredients amount just sufficient for maximum normal growth 
Aspergillus niger have been proposed from time time. While there has 
been general agreement concerning the well known nutrients, agreement 
concerns the proportions which they are required lacking and con- 
troversy with respect any heavy metals that may necessary has been 
continuous. Though growth increases have been reported with many 
the chemical elements assumedly consequence chemical stimulation 
through toxicity, these increases have failed confirmation acceptance 
others. The hypothesis stimulation,” increase mass 
through toxicity suggested originally Pfeffer elucidate the behavior 
niger with zinc, has proved indeed serious obstacle progress 
this and analogous fields, inasmuch afforded all too ready, er- 
roneous, explanation for data based upon inadequate technic (Stein- 
berg 1932, 1934). only comparatively recent times and through the 
work the author (1919, 1920), Bortels (1927, 1928) and Roberg (1928, 
1931) that the necessity for iron, zinc and copper was definitely ascer- 
tained. The statement the author (1934) that manganese also neces- 
sary and that iron, zinc, copper and manganese cannot replace each other 
replaced other elements the metabolism the fungus based 
part the data this paper. 

The methods employed carrying out the investigations here reported 
upon are identical the main with those described previous publica- 
tions the author. The same strain was used through- 
out through the courtesy Dr. Charles Thom whose laboratory this 
strain has been maintained since 1917. may mentioned passing 
that the fungus has seemed have undergone change appearance 
behavior zinc (optimum 0.1 mg./L) during this interim. The cul- 
tures, however, were grown 200 cc. pyrex Erlenmeyer flasks 
35.0°C. for six days, instead 150 cc. flasks for seven days. 
The bread cultures for inoculation the flasks were dispensed with and 
spore suspension used. The inoculation dosage was approximately 0.05 
mg. dry weight spore material per flask. The flasks, each containing 
cc. nutrient solution, were sterilized the Arnold sterilizer steaming 
for ten minutes. Where autoclaving indicated nutrient solution 
purification, was for minutes pressure one atmosphere (15 
Ibs.). Acidity readings were obtained with Leeds and Northrup poten- 
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tiometer using quinhydrone electrode—galvanometer deflections being 
read with microscope magnifying sixty diameters. The values are 
assumed accurate 0.01 pH. 

The formulae for several nutrient solutions are given table The 
solutions included are the Raulin, the Pfeffer and number particularly 
studied the author for purposes comparison. The composition the 
Raulin solution has been omitted since quite complex and has been 
printed repeatedly. The values for the heavy metal salts recommended 
have also been omitted since they are given table The total concen- 
tration inorganic salts per liter the author’s dibasic solution, im- 
portant note, less than half that the Raulin optimum solution, and 
but little more than one-sixth that the Pfeffer optimum solution. 


TABLE 
Solutions for optimum growth and development niger 


MONOBASIC (RAULIN) DIBASIC TRIBASIC 


Sucrose 50.0 50.0 50.0 50.0 
2.0 3.0 2.0 2.0 
0.75 
0.6 0.67 0.6 0.6 
Total Salts 3.35 4.27 3.08 2.99 
Max. yield 1010.6 1051.1 


The number milligrams per liter the elements contained these 
solutions given table The dibasic solution labelled (Raulin) 
quite similar composition the real Raulin solution, excepting for the 
heavy metals, and far simpler prepare. The amounts iron, zinc, cop- 
per and manganese required the Pfeffer solution were determined 
0.05, 0.10, 0.02 and 0.01 mg. per liter respectively with the particular lot 
chemicals employed. The absolute optima should include the amounts 
heavy metals added impurities with the nutrients used. 

The new solutions presume the use commercial chemicals maxi- 
mum purity, sucrose containing not over 0.0025 per cent ash and water 
redistilled pyrex glass. None these materials, there reason be- 
lieve, are absolutely free from the heavy metals required the fungus, 
and the amounts these impurities vary with the lot chemicals. The 
redistilled water used without doubt also contained contaminants. Ac- 
cording Cliquet, Guilbert and Rénau (1933) water prepared still con- 
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TABLE 
Milligrams per liter the elements (exclusive carbon, hydrogen, oxygen) contained the solutions 
table 


MONOBASIC 


700.0 
215.3 
171.0 

59.4 


78.0 
0.16 
0.02 
0.01 


tains mg./L solids, including 0.05 mg. lead, 0.05 mg. copper and 0.02 
mg. boron. The heavy metals are added sulphates. 

The necessity for the heavy metals included the formulae brought 
out table The growth ratio values these tables represent the 
quotient the yield the presence element divided the yield 
its absence. Special attention called the data manganese. Despite 
repeated assertions the effect that this element not essential for 
niger, Bertrand and Javillier (1911) have claimed necessary both for 
the growth and sporulation this fungus. More recently Bortels (1927) 
and Roberg (1928) also state that manganese not required this 
fungus. The evidence given the yields, sporulation, acid production and 
non-replaceability the tables this paper substantiates the view 
Bertrand and Javillier. 

The tribasic solution not quite optimum for growth, being deficient 
phosphate. While not actually checked there sufficient evidence 
warrant the statement that only the addition mg. (one drop 
per liter needed obtain maximum yields. The maximum yield 
noted for this solution table considered excessive and due acci- 
dental inclusion increased amount the precipitate that forms 
this solution when mixed. 

Supplementary evidence for the necessity the heavy metals also 
afforded variations acidity encountered the cultures. These have 
been summarized table 

The final acidity would seem depend upon the initial acidity the 
nutrient solution only minor degree. Acidity harvest greatest al- 
most invariably the cultures from which manganese has been omitted. 
Then follow the full nutrient cultures, the minus copper, the minus iron, 
and the minus zinc minus héavy metal the order given. Increases 


RAULIN (RAULIN) DIBASIC TRIBASIC 
1017.0 3500.0 1050.0 700.0 700.0 
250.0 1435.0 269.4 215.5 215.5 
108.0 1140.0 106.8 85.4 56.9 
66.0 247.5 66.0 59.4 59.4 
53.0 325.0 86.7 78.0 78.0 
9.4 tr. 0.075 0.125 (0.25) 
10.6 0.10 0.14 (0.18) 
0.01 0.02 (0.06) 
0.01 0.01 (0.06) 
| 
| 7 
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TABLE 
Effect upon growth the omission heavy metals from the nutrient solution 


(MILLIGRAMS 
METAL OMITTED 


MONOBASIC DIBASIC TRIBASIC 

72.4 48.8 

322.6 175.6 

76.5 62.7 

928 880.3 

402.0 428.0 

947.6 

GROWTH RATIO8 

All 4.74 13.86 6.69 13.15 19.42 
1.20 3.11 2.48 3.12 5.40 
6.89 13.12 8.60 9.52 15.11 
1.12 1.13 1.11 1.08 
1.45 2.47 1.41 1.29 2.21 


acidity the cultures follow the same order. Conditions favoring the 
production organic acids would seem include the use low initial 
acidity, the presence iron, zinc and copper, and the omission man- 


TABLE 
Effect upon acidity (pH) the omission heavy metals from the nutrient solution 


HEAVY METAL OMITTED 

PYSrreR 

All 2.40 

1.74 

2.49 

1.68 

1.68 

4.25 


MONOBASIC DIBASIC TRIBASIC 
2.78 2.41 2.48 2.37 
1.99 1.71 1.89 2.16 
2.48 2.38 2.34 2.63 
2.14 1.67 2.44 2.36 
1.91 1.50 1.94 1.58 
2.11 1.64 2.48 1.92 
4.66 7.06 7.13 7.86 
DECREASE DURING GROWTH PERIOD 
All 1.85 1.88 4.65 4.65 5.49 
2.51 2.67 5.35 5.24 5.70 
1.76 2.18 4.68 4.79 5.23 
2.57 2.52 5.39 4.69 5.50 
2.57 2.75 5.56 5.19 6.28 
None 2.61 2.55 5.42 4.65 5.94 
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ganese. The observation Currie (1917) that citric acid production 
greatest when thé dry-weights formed the cultures are small and the 
felts are sterile and curdy appearance does not coincide exactly with the 
aspect and final the minus manganese culture. 

Additional evidence bearing the necessity iron, zinc, copper and 
manganese the metabolism the fungus afforded experiments 
which attempts are made replace any one these elements. Including 
these four heavy metals total seventeen chemical elements were 
studied. 

The experiments were two kinds (table 5). one series attempt 
was made substitute iron, zinc, copper manganese for each other 
(double doses) each the other elements dealt with. The effects 
upon growth are stated the form growth ratios. the other series 
(last row) attempt was made increase growth the full nutrient 
solution containing iron, zinc, copper and manganese through addition 
each the other elements. The salts the elements utilized were the 
-6H,0, and All were 
added concentration mg./L, excepting mercury and beryllium 
which were used 0.10 mg./L. 

The data table indicate that iron, zinc, copper and manganese 
cannot replaced each other the metabolism the organism 
any the other chemical elements investigated. Since iron, zinc, copper 
and manganese were employed concentration 0.20, 0.14, 0.06 and 
0.04 mg./L, respectively, the majority these called gave 
twenty-five times that the four essential heavy metals. Thallium 
mg./L was also without effect upon growth when added the complete 
nutrient solution sulphate, the growth ratio being 0.94. The only ef- 
fects toxicity detected were inhibition suppression spore 
formation decrease yield. 

Exception the above statements possibly should taken with re- 
spect the data with cadmium and zinc, and fluorine and zinc. Since the 
first named element gave the largest growth increase when substituted 
for zinc, additional work was performed with this element. 
would improbable that samples the purest commercial 
obtained from different manufacturers would contain exactly the same 
amount zinc impurity, while the cadmium content the different 
cultures could made almost identical, experiment was carried out 
with four different samples this salt. The first was domestic origin and 
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labelled containing not over 0.05 per cent zinc, the second was the same 
material specially twice recrystallized the manufacturer, and the third 
was the first sample partially precipitated phosphate and filtered. The 
last sample was foreign origin and made specific claim freedom 
from zinc, but the claims made with respect other impurities would give 
the impression that the salt was exceptional purity. Table summarizes 
the data obtained with these four samples substituting mgCd/L for 
less than 0.2 mgZn/L. 
TABLE 


wise complete nutrient solution 


pH=7.80 


HEAVY METAL ADDED 


(No. 

(No. special) 
(No. purified) 
(No. 


Not only the different lots cadmium salt have far smaller effects 
upon growth than does zinc, but their effects will noticed differ among 
themselves. Since great care was exercised the preparation and addition 
these various samples, the differences response, and probably the re- 
sponse itself, cannot ascribed the cadmium ion but should more 
properly attributed variation amount zinc impurity present 
the various samples. The difference response the two experiments 
would also tend support this interpretation. Though removal zinc 
more complete the solution 7.80 (as shown the lower yield 
non-addition zinc and the higher yield its addition) the effect the 
addition cadmium was diminished. 

Aside from the evidence furnished the yields, omission heavy 
metals from the purified solution accompanied characteristic and 
striking changes appearance the felts. Upon non-addition either 
iron zinc, felts are formed but the translucent hyphae grow sub- 
merged the solution and sporulation practically suppressed. minute 
amount zinc, must emphasized, essential for sporulation. Failure 
add copper also results sharp diminution sporulation and the 
spores that are formed are white, yellow brown instead the normal 
black. Omission manganese, lastly, results the development in- 
tense white felts consisting individual and but partially coalesced 


| YISLD GROWTH RATIO YIELD GROWTH RATIO 
923.9 21.74 945.4 34.01 
250.8 5.90 49.6 1.78 
226.1 67.7 2.44 
268.7 6.32 76.9 2.77 
364.0 8.56 77.8 2.80 
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colonies. The brittle felt is, result, perforated numerous holes. 
Spore formation, moreover, sharply reduced even suppressed the 
absence manganese. 

The morphological response heavy metal deficiency varies also with 
the specific element. The first sign iron zinc deficiency usually 
decrease yield, accompanied perhaps apparent increase sporu- 
lation the complete nutrient not optimum, and only when the de- 
ficiency almost complete does sporulation become markedly inhibited. 
With copper insufficient amount, the other hand, sporulation af- 
fected even though the yield practically undiminished. Suppression 
spore formation cultures containing limited amount manganese has 
been noted yields three-quarter maximum. 

While has been possible bring about marked increases growth 
ratios with the heavy metals use minimum quantities nutrient 
solution components, the results achieved not equal those obtained with 
the method nutrient solution purification excepting with manganese. 
Nevertheless the data obtained are value only show the importance 
the impurities present the ingredients the nutrient solution, and 
indication the proportions these ingredients required for maxi- 
mum normal growth. 

The greater dilution the new solutions that were found capable 
bringing about maximum production mass would seem de- 
pendent upon the inclusion iron, zinc, copper and manganese their 
composition. Intentional omission essential element from the nutri- 
ent solution must, maximum growth attained, compensated its 
unintentional addition impurity the compounds that are added. 
The result the addition nutrient excess order have sufficient 
its accompanying impurity meet the requirements the fungus. 
This illustrated comparison the zinc optima for the Pfeffer and 
the mono-basic solutions. Computed from values specially determined 
the manufacturer for the salts used, the amount zinc impurity added 
the former with the salts 0.07 mg/L and the latter 0.01 mg/L. The 
optima, determined experimentally are 0.10 and 0.16 mg/L, respec- 
tively. The total amount zinc required for maximum growth then 
actually the same each solution, 0.17 mg/L. Similar values might 
also computed for the other elements analogous manner. The con- 
centration, might also noted, nutrient solution containing all es- 
sential components optimum amount the minimum total concentra- 
tion capable resulting maximum growth. 

That the formulae contain all the elements essential for the growth 
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niger improbable. improvement technic even the use 
lot chemicals accidentally greater purity may lead the discovery 
additional necessary components. the other hand, the twelve 
elements found essential for this fungus all but copper have been 
claimed essential for the higher plant, and all but zinc the nutrition 
the animal. These experiments, moreover, tell little respecting those 
elements (sodium, aluminum, boron, arsenic, silicon) present the glass- 
ware used. 

The experimental results would appear justify the following con- 
clusions. The optimum nutrient solution (containing five per cent su- 
crose) for maximum normal development niger has total salt con- 
centration about 3.0 grams per liter. Iron, zinc, copper and manganese 
are essential for the normal growth and sporulation this fungus. Use, 
the Raulin and Pfeffer optimum solutions, excessive amounts 
nutrients containing traces other essential constituents may mask the 
necessity for these other components. Toxicity, whether sporulation 
not inhibited, does not lead increase mass. the concen- 
trations employed, zinc and iron are required for acid production, man- 
ganese unnecessary and prevents the attainment maximum values, 
while copper aids the process acid formation but slightly. 


DEPARTMENT AGRICULTURE 
INDUSTRY 
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Embryo sac development and cleistogamy 
Commelinantia Pringlei 


MABEL 


(WITH PLATES AND 


Commelinantia (S. Wats.) Tharp, originally was given the 
name Tradescantia Watson from material collected near 
Monterrey, Mexico. Correspondence with Dr. Pennell who had ac- 
cess herbarium material had led Dr. Tharp (1922) suspect that 
was not Tradescantia but that belonged his new genus Commeli- 
nantia which established result the study Tinantia anomala 
Clark, originally described Torrey and assigned him the 

Dr. Tharp collected abundant material the plant the vicinity 
Monterrey 1923. Examination this fresh material confirmed his sus- 
picions its relationship Commelinantia and 1927 transferred 
this genus. 

his study Tharp (1922) found that bore cleistoga- 
mous flowers its lower branches and normal chasmogamous flowers 
the upper branches. says: 

flowers occur the lower portions the stems both 
above and below the soil surface, appearing general before the aerial 
ones, usually singly disposed the ends positively geotropic capillary 
branches, each which bears one three such reduced leaves (usually 
only sheaths mm. long) below the flower; sepals similar above 
(chasmogamous forms) except less hooded, smaller and decidedly purplish 
throughout; petals also similar except progressively smaller downward 
the stem, those below the soil surface much reduced; stamens slenderer, 
less hairy, and with anthers much reduced; ovary and stigma similar but 
with shorter style; ovules two each cavity, superimposed; seeds simi- 
lar those anomala that the endosperm separated one side 
suture which extends the embryo-cavity; but the seeds from 
cleistogamous flowers are much rougher, with scalloped, shelving, lateral 
ridges, and are 

The use the term began with Kuhn (1867) who de- 
scribed the closed flowers Vandellia sessifolia Benth., first referring 
ascribes Darwin. objects the application this term flowers 
this type. says die Namen monoicodimorph und Monoicodi- 
morphismus anbetrifft, erscheint bei dem wachsenden Materiale 
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fiir viele Falle dass ich statt dessen den zutreffenden 
Namen—Cleistogamismus und flores cleistogami vorschlagen The 
term cleistogamy still conveys somewhat generalized idea per- 
manently closed flower. The degree development such closed flowers 
varies considerably well seen Commelinantia Pringlei. While some 
speak all the closed flowers, whether above below ground 
cleistogamous, Dr. Tharp referring Commelinantia, others, Berg- 
dolt (1932), speak the more conspicuous aerial closed flowers 
gangstadien.” Miss West (1930) calls such flowers 
Hansgirg (1893) uses the term characterize flowers 
which are normally chasmogamous, but are prevented from opening 
unfavorable external conditions such rain cold and, result, be- 
come self pollinated. the other hand Kirchner, Loew, and Schroeter 
(1908) regard the more conspicuous aerial closed flowers whatever 
origin, 

The term proposed 1869 Axell characterize 
flowers which normally open has some the ambiguity 
that some writers include under some the transitional forms. 

Von Mohl (1863) openand closed 
flowers Commelina benghalensis L., giving credit Weinmann (Regenb. 
Flora, 1920, 733) for the first description the phenomenon this 
plant. Reference also made Wight’s excellent illustration the plant, 
showing the two kinds flowers (Icon. pl. Ind. orient. VI. Tab. 2065).This 
illustration has been reproduced Engler and Prantl’s Natiirlichen 
Pflanzenfamilien (1889). 

Knuth (1906) lists Tradescantia erecta Jacq. form which cleistog- 
amy occurs but makes reference his authority. interest 
note that erecta synonym for Tinantia fugax Scheidm. These 
two examples cleistogamy together with the case Commelinantia 
Pringlei (S. Wats.) Tharp seem all far reported for the Commeli- 
nanceae. 

The material used this study was grown the university greenhouse 
and the garden Dr. McAllister. The original plants were brought 
Austin from Monterrey, Mexico, 1923 Dr. Tharp. 

The collections this material were made from September 1932 until 
March 1933. During the fall the collections were made from the garden. 
When the weather became too cold the plants were placed the green- 
house. Those plants kept the greenhouse bore both normal and cleistog- 
amous flowers profusely during the winter months. 

The plants were taken out the ground and washed carefully. The 
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cleistogamous flowers were removed and fixed Merkel’s strong chrom- 
acetic fixatives. Both gave equally good results. 

The buds were cut from five seven microns thick. The seeds have 
very hard coats and only celloidin imbedding gave satisfactory results. 
These sections were cut about sixty microns thick. The sections intended 
for gross study were stained Delafield’s haematoxylin and those in- 
tended for cytological study were stained Heidenhain’s iron-alum 
haematoxylin. 


GROSS STRUCTURE THE CHASMOGAMOUS AND CLEISTOGAMOUS FLOWERS 


The chasmogamous flowers found the upper branches produce three 
equal sepals pale green, with purple margins and three equal lavender 
petals 6-8 mm. long mm. wide. Notwithstanding the fact equal 
sepals and petals, the flower definitely bisymmetrical shown the 
differentiation stamens. Since the distribution the stamens similar 
that anomala which has definite anterior-posterior arrangement 
petals, the same terminology used the description anomala 
followed here. The stamens are four types. The posterior has ring 
yellow hairs slightly below the middle, and the filament divided into 
yellow upper and blue lower portion. The two postero-lateral stamens 
are slightly larger than the posterior, and the ring hairs higher 
the filament. These three stamens have yellow anthers. The anterior- 
lateral stamens are long and slender with ring blue hairs below the 
middle. The anterior stamen has hairs and slightly larger than the 
rest. The ovary terminated long curved style and yellow stigma. 
The size range the floral envelope quite marked, apparently much 
influenced humidity and soil water. 

The chasmogamous forms appearing the small branches just above 
the soil surface have sepals similar those flowers the apical region and 
decidedly purple. The petals, which are similar color those the 
apical chasmogamous form, are much reduced, but the size varies the 
individual flowers. The stamens and pistil appear the same those 
produced the upper portion the plant. 

The cleistogamous forms are produced, and mature their seeds below 
the surface the ground. the mature stages the flower the external 
appearance that flower bud. This bud and the branch which 
borne are tinged with lavender. The bud first enclosed three bracts 
which also have this lavender tint. Although the flower elongates 
develops, there little change the diameter until after the pollen fully 
mature. The flowers shown figures 11, plate all have the same 
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approximate diameter, although they represent stages from the beginning 
the anthers mature pollen. 

the material used for this study, the author has found flowers 
above the surface the ground that were clearly cleistogamous. Small 
flowers were common the lower parts the stem, but all which were 
above the ground showed least partial opening the corolla. The 
petals were much smaller than those the upper chasmogamous flowers, 
but distinctly violet color. They are similar size and general appear- 
ance cleistogamous flowers which were induced open uncovering. 


MORPHOLOGY THE CLEISTOGAMOUS FLOWER 


first the cleistogamous flower rounded mass undifferentiated 
tissue covered over protective bract and two sheathing bracts. Soon 
the sepals arise lateral projections. they grow upward they bend in- 
ward and form arched enclosure which the other flower parts arise. 
The stamens arise next before the enclosure completely formed. 
this stage the outer bracts begin wither. Before the stamens have be- 
come very much enlarged the petals begin develop, followed closely 
the carpels (pl. figs. 8). During the period the development 
these parts the pedicel elongates pushing the bud out the withering 
bracts. The three carpels undergo incomplete fusion produce pistil 
with hollow style (pl. fig. 9). the time fusion the stamens are 
bent toward the center and the anthers have begun differentiate. The 
very young ovary approximately spherical shape. The ovules each 
cavity first lie the same horizontal plane. When first differentiated the 
ovules are almost orthotropous, but they soon become bent horizontal 
plane that the micropyle approximately right angles the point 
attachment thus producing campylotropous condition with the micro- 
pylar region opposite sides the ovarial cavity. the nearly spherical 
ovary the ovules lie back back. the ovary elongates they come 
lie one above the other. 

While the carpels are still incompletely fused, the pollen mother cells 
are already the prophases the reduction division, and when the style 
only partially developed, the pollen mature (pl. figs. 10, 11). The 
style elongates, and soon glandular stigma formed contact with the 
anthers. This occurs about the time the outer and inner integuments 
the ovules are recognizable and the megaspore mother cell preparing 
for division (pl. fig. 12). about this time the outer bract can longer 
identified and the protective inner bract has begun disappear. Due 
the crowded conditions, caused its tightly sheathing floral parts, the 
elongation the ovary causes the style become crumpled and the 
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stigma pressed close the anthers (pl. fig. 14). The pollen germin- 
ates this stage and the tube makes its way the glandular stigma (pl. 
fig. 16). Somewhat later the bracts have disappeared and the petals and 
sepals are degenerating rapidly (pl. fig. 15). The ovary becomes still 
further enlarged forcing its way out the degenerating parts with the 
withered style and stigma still remaining attached (pl. fig. 17). 

There are two ovules each the three cavities not all which 
mature. This elimination ovules frequently occurs even before the time 
fertilization many the ovules begin degenerate the time 
the two-nucleate embryo-sac. Often there will two seeds one cavity 
and none the rest, thus causing the capsule bent and distorted. 
The mature capsule dehisces the same manner those formed the 
chasmogamous flowers. Although the flowers differ size the later 
stages, the order the appearance flower parts the cleistogamous and 
chasmogamous flowers the same. 


DEVELOPMENT THE FEMALE GAMETOPHYTE 


Guignard (1882) shows Commelina stricta early stage large 
axial subepidermal cell with large nucleus and numerous granulations 
the cytoplasm. The cell divides unequally. the resulting cells the micro- 
pylar about one-third the size the chalazal. The inner daughter cell 
crushes the outer one which becomes conspicuous refractive band. Guig- 
nard interprets this disintegration the outer cell proving that the 
axial subepidermal cell the mother cell. Consequently the crushed cell 
not the formed from the parietal cell. According this 
interpretation, the embryo-sac arises from the inner cell the first division 
the megaspore mother cell. follows that the two nuclei, which are 
potentially megaspore nuclei, enter into the formation the embryo-sac. 
This the so-called Scilla type Ishikawa (1918). 

Strasburger (1879) makes bare reference the unequal division 
the megaspore mother cell Tradescantia virginica which gives rise 
small upper and large lower cell. 

Commelinantia Pringlei the megaspore mother cell indistinguish- 
able size and content from the other cells the nucellus until enters 
into the prophases the heterotypic division. this stage the rapid en- 
largement the cell and its nucleus, well the formation the syn- 
aptic knot make easily recognizable. all cases there parietal layer 
lying between the mother cell and the epidermis. 

After the first division the megaspore mother cell the outer the 
two resulting cells fails divide (pl. fig. 5). The outer the two cells 
formed from the division the inner daughter cell makes growth and 
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the inner becomes the functional megaspore. Thus have from the reduc- 
tion division the megaspore two small outer cells and large inner cell, 
the two inner being sister cells (pl. fig. 6). 

After the first division the functional megaspore, one nucleus goes 
each end the sac. second division follows forming row four 
nuclei. These nuclei migrate the outer end the sac. The two inner 
nuclei very soon are seen noticeably larger than the two outer. Some- 
what later one the large nuclei seen near the center the sac, and the 
second large nucleus seen below two small ones the micropylar region. 
definite membranes could identified around the three micropylar 
nuclei any preparations examined, but seems clear that the small 
nuclei are nuclei undifferentiated synergid cells and the large one that 
the egg. The centrally located nucleus must the only polar nucleus. 


SEED FORMATION 


During the development the embryo-sac the outer integument 
undergoes thickening slightly below the base the sac, forming thick 
crescent shaped structure extending about three-quarters the distance 
around the sporangium, being lacking only the region the funiculus. 
The cells this constriction appear section the same structure 
those the rest the integument, but they must form unyielding 
crescent since further enlargement this region occurs. the subse- 
quent development very little swelling occurs the micropylar side the 
thickening. the chalazal side the thickening very rapid enlargement 
takes place that very shortly the appearance produced deep fur- 
row-like constriction the crescent shaped thickening the integument. 
This especially conspicuous shown longitudinal sections the 
sporangium cut plane right angles the stalk. Evidence that this 
furrow not due growth inward this region seen the constant 
thickness the isthmus tissue surrounded the crescent. 

the time fertilization that part the sporangium the chalazal 
side the constriction about three times broad that the micro- 
pylar side the constriction. This growth continues after fertilization, 
during the development the endosperm and embryo. 

The development the embryo-sac and the early stages endosperm 
development take place that part the megasporangium the micro- 
pylar side the constriction. 

Only the very early stages the development endosperm have been 
observed and these show least eight free nuclei. clear, therefore, that 
the endosperm development the more common “nuclear” type, 
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which many free nuclei are formed before they become separated walls. 
The endosperm grows out through the isthmus and finally replaces all 
the tissue the chalazal side the constriction which lies within the layer 
sclerenchyma cells which seem have been derived from the inner 
integument (text figs. 4-5). 

The enlargement this developing sporangium right angles the 


Fig. The ovule the time megaspore formation. The integuments have sur- 
rounded the nucellar mass. 

Fig. The young ovule showing crescent shaped constriction the outer integument. 

Fig. The basal portion the sporangium enlarged, and the furrow stationary. 

Fig. The endosperm has begun digest the nucellus and grow into the enlarged 
portion. x24. 

Fig. Further enlargement the basal portion. The crescent has not changed. The 
endosperm being formed. 
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original long axis the sporangium and plane right angles the 
stalk that much flattened seed results, having the shape the bowl 
thick shallow spoon. 


CLEISTOGAMY 


nature, the aerial flowers Commelinantia Pringlei which appear 
the base the plant, produce open blossom which may average about 
half the size the typical chasmogamous form produced higher up. The 
petals are purple color but much reduced. Those flowers which are 
produced below the ground also have rudimentary petals may seen 
section (pl. fig. 10). However, these cleistogamous flowers are ex- 
posed light, accidentally otherwise, they produce small open flowers 
with purple petals. 

The writer carefully removed the soil from several large plants. These 
plants were suspended tall museum jars with their lower roots water. 
Many the cleistogamous flowers bloomed and the sheathing bracts 
turned green normal for chasmogamous flowers. 

The stamens and pistils were mature before the flowers were exposed 
light shown the resemblance these structures the flowers 
which have been induced open, the same organs the flowers which 
are still closed (as seen section). The petals are reduced size and the 
margins are ragged due the crowded conditions and the contact with the 
soil. The style does not have the graceful curve the chasmogamous form, 
but stubby and somewhat distorted. The stigma slightly enlarged. 
All the stamens are present, but some the anthers have begun 
wither. 

Commelinantia anomala (Torr.) Tharp occurs commonly the vicinity 
Austin. Although has the same interesting differentiation the sta- 
mens Pringlei, has two large, postero-lateral” petals and 
rudimentary petal. cleistogamy has been observed init. 

The writer has examined sections the flowers anomala and finds 
the development the embryo-sac essentially the same Pringlei. 
Two nuclei are noticeably larger than the others. group three nuclei 
composed one large and two small nuclei, formed the micropylar 
end the embryo-sac. membranes were observed about these nuclei. 
The remaining large nucleus the single polar nucleus. 

furrow-like constriction separates the micropylar part the mega- 
sporangium, which contains the embryo-sac, from the much enlarged 
chalazal portion the sporangium. The chalazal area becomes filled with 
endosperm upon the maturing the seed while the embryo occupies the 
micropylar region. 
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From superficial examination the seeds Commelina and Trade- 
scantia clear that they are essentially the same those Com- 
melinantia. 

DISCUSSION 


Commelinantia the megaspore mother cell much larger 
than the neighboring cells and always accompanied parietal cell. 
Strasburger (1879) shows the presence parietal cell Tradescantia 
virginica. Guignard’s (1882) interpretation that Commelina stricta the 
megaspore mother cell sub-epidermal, has led him the conclusion that 
the two inner megaspore nuclei enter into the structure the eight-nucle- 
ate embryo-sac. This conclusion seems unjustified nothing his evi- 
dence shows that the embryo-sac really sub-epidermal. From his figures 
seems just probable that the disintegrating cell, which regards 
arising from the first division the mother cell, the parietal cell. 
the same plate Guignard shows these phenomena for Commelina stricta, 
also early disintegration the parietal cell for other forms. 

The inner the two daughter cells from the second division becomes 
the functional megaspore. divides twice form four-nucleate embryo- 
sac. This the so-called Dicraea type Ishikawa (1918). Pringlei fol- 
lows the same line development (Kusano, 1915). this 
plant has been shown that the micropylar cell from the first division 
fails divide thus forming row three cells. The innermost these 
becomes the functional megaspore, while the outer two cells degenerate. 
The nucleus the megaspore divides twice form four nucleate em- 
bryo-sac like that found Pringlei. The four nuclei form two synergids, 
egg, and one polar nucleus. This same mode development the 
embryo-sac found Oenothera, Godetia and Epilobium (Ishikawa, 1918). 
Commelina stricta the embryo-sac consists eight nuclei. Two potential 
megaspores divide form the embryo-sac. 

Kusano (1915) reports that the one polar nucleus fuses 
with one synergid and the second male nucleus form the triploid endo- 
sperm nucleus. Oenothera, Ishikawa (1918) reports that the endosperm 
nucleus arises from the fusion the male nucleus with the single polar 
nucleus thus giving diploid condition. Definite information the origin 
the endosperm Pringlei was not obtained, but the free 
nuclear type. 

Bergdolt (1932) has made careful quantitative studies certain species 
Viola determine the effect various external factors upon cleistog- 
amy and chasmogamy. general finds marked response soil con- 
ditions, showing conspicuous decrease cleistogamy with increased 
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fertility. was also shown that, contrary the findings Véchting and 
others, poor light conditions showed reduction the numbers not only 
chasmogamous flowers but also cleistogamous flowers. Also under 
ordinary soil conditions seedlings Viola species show only cleistogamous 
flowers during most their first year’s growth. 

From his results seen that with Viola, the nutritional factor the 
determining the proportion cleistogamy and chasmog- 
amy. very difficult compare other data cleistogamy with 
Bergdolt’s for most observations the prevalence cleistogamy are not 
based upon quantitative counts and little attention has been paid soil 
condition, age the plants, and other factors connected with flowering. 
From the literature the subject would seem however that the results 
Viola not necessarily apply other plants. Those cleistogamous 
species which chasmogamy has not been observed, according Knuth 
(1906), are apparently influenced external conditions far the pro- 
portion cleistogamy concerned. 

The early growth crescent shaped constriction the outer integu- 
ment Commelianantia results the separation the sporangium 
into relatively small micropylar region and very large chalazal region. 
This separation persists that the maturity the seed the embryo 
occupies the micropylar region and the endosperm, the chalazal region. 

This type seed seems characteristic the Commelinaceae. 
The seeds both Commelina and Tradescantia are essentially the same 
those Commelinantia. The embryo sense isolated from the endo- 
sperm since the maturity the seed there recognizable endosperm 
surrounding it. The embryo and endosperm these seeds would seem 
have little influence upon one another any time during their develop- 
ment. 

(1893) experimented with the effect deficiency light 
chasmogamous flowers. result these experiments found that 
with some plants as, for example, Stellaria media and Lamium purpureum, 
which under ordinary light conditions are chasmogamous, conspicuous 
parts are imperfectly developed and the flowers remain closed feeble 
light. these plants, believed, chasmogamous and cleistogamous 
flowers may produced will. 

The comparative study made Miss Ritzerow (1908) over wide 
range families led her believe that cleistogamous forms are chasmog- 
amous forms which have been retarded their development. These 
fiowers follow the course development the normal flowers. She finds 
that many cases there reduction the number fertile stamens, 
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reduction the number pollen sacs per stamen, and the corolla may 
either greatly reduced lacking. her extensive study pollen germina- 
tion she finds that the anthers may dehisce and allow pollen escape 
the pollen may remain the anthers after dehiscence, the anthers may 
not dehisce. the anthers not dehisce, the tubes grow through the 
anther walls and make their way the stigma. 

The large number transitional stages the Austin material 
Pringlei contrasted with the apparent excess aerial cleistogamous 
flowers from the Mexican material has been mentioned may have been 
due some differences growth conditions. Although both sets ma- 
terial were collected the winter quite possible that the plants were 
grown under quite different conditions soil, light, and temperature. 


SUMMARY 


Commelinantia Pringlei produces chasmogamous flowers the 
upper portion the plant, smaller, transitional flowers the base the 
plant, and cleistogamous flowers below the surface the ground. 

Cleistogamous flowers Pringlei will open exposed light, 
but the petals are reduced size and the stamens and pistil have the 
characteristics those cleistogamous flowers which have not been induced 
open. 

Early the development this flower the ovary spherical and 
the ovules lie back back the same horizontal plane. The ovary elon- 
gates matures and the ovules come lie above one another. 

Their anthers dehisce, but very little pollen found outside the 
anther cavities. The pollen grains germinate wherever they lie and the 
pollen tubes make their way the stigmas. 

Pringlei three cells have been formed after the second reduc- 
tion division complete. The micropylar cell the first division fails 
divide and the two inner cells arise from the division the inner cell the 
first division. 

The inner cell the three becomes the functional megaspore, which 
undergoes two divisions form four-celled embryo-sac. 

crescent shaped constriction the outer integument formed 
early the development the sporangium and persists throughout its 
development. 

enormous enlargement takes place the chalazal end the 
sporangium, while but slight growth occurs the micropylar side the 
constriction. 
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maturity, the endosperm occupies the chalazal portion the 
sporangium and the embryo occupies the micropylar portion. 


DEPARTMENT BOTANY 
UNIVERSITY TEXAS 


Literature cited 


Axell, Severin. 1869. anordningarna fér fanerogama befruktning. 
Stokholm. 

Bergdolt, Ernst. 1932. Morphologische und Physiologische Untersuchungen 
Viola. Botanische Abhandlungen von Goebel. 20: 

Engler and Prantl. 1889. Natiirlichen Pflanzenfamilien. Abt. 64. 

Guignard, 1882. Recherches sur sac embryonnaire des phanérogames angio- 
spermes. Ann. Sci. nat. Bot. 13: 

Hansgirg, 1893. Physiologische und phycophytologische Untersuchungen. 
Prag. 286 pp. 

Ishikawa, Rigakushi, 1918. Studies the Embryo-sac and Fertilization 
Ann. Bot. 32: 279-317. 

1917. Uber die Typen des Embryo-sackes der Angiospermen. Bot. Mag. 
Tokyo. 129-140. 

Kirchner, Loew, and 1908. Lebensgeschichte der Bliiten- 
pflanzen Mitteleuropas. Stuttgart. 

Knuth, Paul. 1906. Handbook Flower Pollination. Translated Ains- 
worth Davis. 

Kuhn, Maximillian. 1867. Einige Bemerkungen Vandellia und den Bliiten- 
polymorphismus. Bot. Ztg. 25: 65-67. 

Kusano, 1915. Experimental Studies the Embryonal Development 
Angiosperm. Jour. Coll. Agri. Tokyo 

Mohl, Hugo. 1863. Einige Beobachtungen iiber dimorphe Bliithen. Bot. Ztg. 
21: 309-315, 

Ritzerow, Helene. 1908. Uber Bau und Befruchtung kleistogamer Bliiten. Flora 
98: 

Strasburger, 1879. Die Angiospermen und die Gymnospermen. Jena. 

Tharp, 1922. Commelinantia, New Genus the Commelinaceae. Bull. Torr. 
Club. 49: 269-275. 

1927. Commelinantia Pringlei. Bull. Torr. Club. 54: 337-340. 

Herman. 1893. Uber den Einfluss des Lichtes auf die Gestaltung und 
Anlage der Bliiten. Jahrb. Wiss. Bot. 25: 

West, Gertrude. 1930. Cleistogamy Viola riviniana with especial reference 
its cytological aspects. Ann. Bot. 44: 


— 


1935] PARKS: 103 


Explanation plates 


The drawings were made the aid camera lucida. The following letters are 
used designate the parts the flower plate sepals; petal; ST, stamen; 
carpel; ovule; STY, style; STI, stigma; anther; SH, sheathing bract; pro- 
tective bract. 


Plate 


Fig. very young flower showing the primordia sepals. 

Fig. young flower bud showing the two sheathing bracts and the protective 
bract. The sepals appear lobes mass. 

Fig. Protective bract covering the growing sepals. 

Fig. This section shows the greatly enlarged sepals and the primordia the 
stamens. X24. 

Fig. The sepals enclose the bud. The stamens are enlarged the upper ends. 
The petals appear. X24. 

Fig. This section shows two the three carpels which are formed. 

Fig. The sepals are quite large. The petals surround the other structures. The 
anthers are beginning differentiate. 

Fig. The sepals, petals, and anthers are enlarged. The carpels are distinct. 

Fig. The sporogenous tissue the anthers distinct. The ovules appear. The 
carpels have fused form the hollow style. 

Fig. 10. The anthers are enlarged. The beginning style appears 

Fig. 11. The pollen mature the anthers. The style slightly elongated. «24. 

Fig. 12. This section older flower bud shows the presence glandular 
stigma. The ovules show the megaspore mother cell synapsis. 

Fig. 13. The elongated ovary showing two ovules, one above the other one 
the cavities. 

Fig. 14. Section older pistil showing the hollow bent style and glandular 
stigma. 

Fig. 15. This section shows flower just before fertilization. The sepals and petals 
are withering away. The anthers are dehisced, the style bent, and the ovary push- 
ing out the withering floral parts. 

Fig. 16. cross section showing the glandular stigma and the dehisced anthers. 
Pollen grains just beginning germinate and some whose tubes have reached the 
stigma are seen near the anthers. 

Fig. 17. mature capsule. Notice the withered style and stigma. This capsule 
contains two seeds one side while the other side empty. 


Plate 


Fig. Megaspore mother cell synapsis. Parietal cells are seen between the 
mother cell and the epidermis. 

Fig. Megaspore mother cell recovering from synapsis. 

Fig. Metaphase the first reduction division. 

Fig. Two cells resulting from the first reduction division. 

Fig. Metaphase the second reduction division. The outer cell from the first 
division remains undivided. 
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Fig. Two megaspores and one cell from the first division. The upper two cells 
are beginning degenerate. 

Fig. Functional megaspore with the remains the two degenerating cells. 

Fig. the megaspore. remnant the upper cell still remains. 

Fig. The two embryo-sac nuclei move opposite ends the sac. The remainder 
the upper cells becomes faint line. 

Fig. 10. Two-nucleated embryo-sac. The nucellus has begun digested. 

Fig. 11. The embryo-sac nuclei have migrated the upper end the sac. 

Fig. 12. Nearly mature embryo-sac. membranes are found around egg and 
synergid. 


~ 


INDEX AMERICAN BOTANICAL LITERATURE 


The aim this Index include all current botanical literature written 
Americans, published America, based upon American material; the 
word America being used the broadest sense. 

This Index reprinted monthly cards, and furnished this form 
subscribers the rate three cents for each card. Selections cards are not 
permitted; each subscriber must take all cards published during the term 
his subscription. Correspondence relating the Index may addressed the 
Treasurer the Torrey Club. 


Adams, Some observations two species Arctostaphy- 

Ainsworth, C., Berkeley, H., Caldwell, com- 
parison English and Canadian tomato virus diseases. 
Ann. Appl. Biol. 21: pl. 26, 27. 1934. 

Allen, The agency algae the deposition travertine 
and silica from thermal waters. Am. Jour. Sci. 28: 
1934. 

Anderson, chromosomal interchange maize involv- 
ing the attachment the nucleolus. Am. Nat. 68: 

series interchanges maize. Am. Nat. 68: S-O 

Baker, Balansia trinitensis (Cooke and Massee) 
interesting Trinidad fungus. Jour. Imp. Coll. Trop. Agr. 

Baker, threadbiight the tonca bean. Jour. Imp. 
Coll. Trop. Agr. 11: 1934. 

Barnes, Alleged stimulation moulds paraffin 
heavy water. Nature 134: 


Barnhart, century-old American herbarium. Jour. 


Bot. Gard. 35: 1934. 

Bates, Comparative anatomical research within the 
genus Univ. Kansas Sci. Bull. 21: 369-398. pl. 43-47 
1933. 

Berkeley, H., Lauder-Thomson, Root rot strawberry 
Britain. The “black type strawberry rot. 
Jour. Pomol. Hort. Sci. 12: 1-10. 1934. 

Berry, Three additions the Pleistocene flora Ten- 
nessee. Jour. Washington Acad. Sci. 24: 482-483. 

Berry, fossil willow from Ohio. Am. Midl. Nat. 15: 781- 


105 


- 
} 
4 
| 
| 


106 BULLETIN THE TORREY CLUB [VOL. 


Bishop, Contribucion conocimiento las algas verdes 
los Lugos del Valle Mexico. An. Inst. Biol. Mexico 
149-160. pl. 1934. 

Blakeslee, F., Avery, Three genes located the 21.22 
chromosome the Jimson weed. Jour. Heredity 25: 
404. 4-9. 1934. 

and decapetala. Univ. Kansas Sci. Bull. 21: 439-460. 
pl. 1933. 

Brade, generos Cordia Tournefortia (familia das 
Borraginaceos) herbario museu nacional. Bol. Mus. 
Nac. Rio Janeiro pl. 1932. 

Bravo, Las Cactaceas entre los antiguous Mexicanos. An. 
Inst. Biol. Mexico 1934. 

Brink, A., Jones, R., Albrecht, Genetics re- 
sistance bacterial wilt alfalfa. Jour. Agr. Res. 49: 

Brown, G., Streets, Diseases field crops. Arizona 
Agr. Exp. Sta. Bull. 148: 1-58. 1934. 

Brown, Notes Haworthia. Desert 102. illust. 1934. 

Brown, Relatives the Cactus family. Desert 101. 

New York. Longmans Green Co. 1933; 1-513. 
1-231. New York. Longmans Green Co. 1934. 

Burchard, Euphorbia canariensis Desert 105. 1934. 

More about Acer saccharum Marshall. Am. Midl. 
Nat. 15: 784. 1934. 

Chaney, W., Mason, Pleistocene flora from the 
Asphalt deposits Carpinteria, California. Carnegie Inst. 
Publ. pl. 1-9. 1934. 

Constance, Critical notes Eriophyllum Lag. Madrono 

Copeland, The structure the flower Newberrya. 
Madrono pl. 1934. 

Croizat, Euphorbia ramipressa. Jour. Cactus Succ. Soc. 
Am. 78-79. 1934. 

Cruz, Cainco. Estudo botanico, pharmacognostico chimico. 
Bol. Mus. Nac. Rio Janeiro 1932. 

Cuatrecasas, Plantae Colombianae novae. Trab. Mus. 
Nac. Cien. Nat. Madrid 26: pl. 1-16. 
1933. 

Darrow, M., Waldo, F., Schuster, E., Pickett, 


1935] INDEX AMERICAN BOTANICAL LITERATURE 107 


Twelve years strawberry breeding. II. Jour. Heredity 
25: 451-462. 13, 14. 1934. 

DePhilippis, Picee Americane. L’Alpe 21: 
Au-S 1934. 

americka. Biol. Monats. 1934. 

East, The nucleus-plasma problem. Am. Nat. 68: 
303. Jl-Au 1934; 1934. 

Eastwood, New species Liliaceae. Leafl. West. Bot. 
132-133. 1934. 

Eastwood, New species Fremontia. West. Bot. 
139-141. 1934. 

Eastwood, new species Talinum from British Columbia. 
Leafl. West. Bot. 139. 1934. 

Everett, Aristolochia grandiflora. Jour. Bot. Gard. 
35: 252-254. 1934. 

French, Temperature characteristics for the metabolism 
Chlorella. The catalytic decomposition hydrogen 
peroxide Chlorella pyrenoidosa. Jour. Gen. Physiol. 18: 

acteristics for the metabolism Chlorella. The rate 
respiration cultures Chlorella pyrenoidosa func- 
tion time and temperature. Jour. Gen. Physiol. 18: 

Garber, J., Hoover, Dehulled seed, glume color, 
and reaction smut certain oat cross. Jour. Am. Soc. 
Agron. 26: 1934. 

Goodspeed, H., Avery, The cytogenetics fourteen 
types derived from single x-rayed sex cell Nicotiana 
tabacum. Jour. Genetics 29: 327-353. pl. 24-29+f. 
1934. 

Gordon, Lemanea grandis (Wolle) Atk. rediscovered after 
forty years. Bull. Torrey Club 61: iliust. 1934. 

Hauman, Esquisse phytogeographique sub- 
tropicale ses relations avec geobotanique Sud- 
Americaine. Bull. Soc. Roy. Bot. Belgique 64: pl. 
1931. 

Hemenway, anatomical study traumatic and other 
abnormal tissues Carnegiea gigantea. Am. Jour. Bot. 21: 
513-518. 1-5. 1934. 

Hertrich, Cephalocereus polylophus. Desert 100. 
1934. 

Hilend, M., Howell, Preliminary studies the genus 


| 
| 


108 BULLETIN THE TORREY CLUB [VOL. 


Galium southern California. Leafl. West Bot. 
137.13 1934. 

Hill, H., Davis, B., Johnson, Nutritional studies 
with chrysanthemums. Sci. Agr. Ottawa 15: 
pl. 1+-f. 1-5. 1934. 

Hitchcock, Two new grasses, one from Tennessee, one 
from Argentina. Jour. Washington Acad. Sci. 24: 
1934. 

Hochreutiner, Validity the name Lespedeza. Rho- 
dora 36: 1934. 

Howe, The Hepaticae (chiefly and Anthrocero- 
taceae) the Galapagos Islands and the coast and islands 
Central America and Mexico. Proc. California Acad. 
Sci. 21: 199-210. 1934. 

Howe, Some marine algae the Shantung Peninsula. 
Lingnan Sci. Jour. 13: 1934. 

Howell, name for weed. Leafl. West. Bot. 
1934. 

Howell, the type Galium multiflorum Kell. 
West. Bot. 138. 1934. 

Ikeda, Amaryllidaceae native Japan. Year Book Am. 
Amaryllis Soc. 68. 1934. 

Jenkins, Linkage relations the factor pair 
maize. Jour. Am. Soc. Agron. 26: 1934. 

Jepson, The overland journey Thomas Nuttall. Mad- 

Jones, Unisexual maize plants and their bearing sex 
differentiation other plants and animals. Genetics 
19: 552-567. 1-8. 1934. 

Kendrick, Bacterial blight carrot. Jour. Agr. Res. 49: 

King, Notes blooming time plants, Ames, Iowa, 
1932, with few general notes. Trans. lowa Acad. Sci. 67: 
156-162. 1932. 

Klotz, resume some aspects disease resistance 
plants. Congr. Internat. Hort. 10: 1932. 

Koch, Aphid transmission potato yellow dwarf. Phyto- 
pathology 24: 1934. 

Koch, Investigations black knot plums and cherries. 
The occurrence and significance certain fungi found 
association with Dibotryon morbosum (Sch.) Sci. 
Agr. Ottawa 15: pl. 1934. 


1935] INDEX AMERICAN BOTANICAL LITERATURE 109 


Kostoff, D., Kendall, J., Vassiliev, polysomic 
(Nicotiana plant and its progeny. 
Bull. Tutunului 22: 253-261. 1-5. 1933. 

Langdon, Embryogeny Carya and Juglans, compara- 
tive study. Bot. Gaz. 96: 93-117. pl. 1+-f. 1-64. 1934. 

Leach, G., Orr, W., Christensen, The interrelation- 
ships bark beetles and blue-staining fungi felled Nor- 
way pine timber. Jour. Agr. Res. 49: 
1934. 

LeClerg, Parasitism Rhizoctonia Solani sugar beet. 
Jour. Agr. Res. 49: 1-6. 1934. 

Leon, genero Melocactus Cuba. Mem. Soc. Cubana 
Hist. Nat. 201-208. pl. 10. 1934. 

Leon, Guana aprovechamiento. Mem. Soc. Cubana 
Hist. Nat. pl. 1934. 

Leonard, The American species Elytraria. Jour. Wash- 
ington Acad. Sci. 24: 1934. 

Lindquist, Nota sobre podredumbre amarga man- 
zana (Glomerella cingulata (St.) Schr. sp.), Rev. Fac. 
Agron. Univ. LaPlata 18: 1-5. 1933. 

G., Aiken, Flora Samoa. Lloyd Lib. Bull. 
33: 1-113. 1934. 

Lockwood, B., others. The production fat Penicil- 
lium javanicum van Beijma. Zentralb. Bakt. Abt. 90: 
411-425. 1.12 1934. 

Loesener, Celastraceae novae vel melius cognoscendae. 
Notizbl. Bot. Gart. Berlin 12: 1934. 

and present distribution the New Jersey Pine Barren 

Macbride, New renamed Spermatophytes mostly Peru- 
vian. Candollea 1934. 

McCollum, Vegetative and reproductive responses as- 
sociated with fruit development the cucumber. Cornell 
Agr. Exp. Sta. Mem. 163: 1934. 

McKelvey, verification the occurrence Yucca 
Arizona. Jour. Arnold Arbor. 15: pl. 
114-117. 1934, 

McNair, The evolutionary status plant families rela- 
tion some chemical properties. Am. Jour. Bot. 21: 

Marchionatto, Contribucion conocimento las enfer- 
medades las plantas provocadas por los hongos. Rev. 
Fac. Agron. Univ. LaPlata 19: 1-12. 1933. 


110 BULLETIN THE TORREY CLUB 


Marshall, The physiography and vegetation Trinidad 
and Tobago. study plant ecology. Oxford Forest. Mem. 
17: 1-56. 1-32. 1934. 

Meier, Colonial formation unicellular green algae under 
various light conditions. Smithsonian Misc. Coll. 925: 
14. pl. 1934. 

Meier, Effects intensities and wave lengths light 
unicellular green algae. Smithsonian Misc. Coll. 1-27. 

Merl, new Brazilian species the genus 
Bull. Torrey Club 61: 2.3 1934. 

Merrill, Los nombres Parsonia Cuphea. Rev. Sudamer. 
Bot. 97-99. 1934. 

Miller, The effect the alkyl halides the respiration 
potato tubers. Contr. Boyce Thompson Inst. 
1934. 

Milne-Redhead, Verbena corymbosa. Curt. Bot. Mag. 157: 
pl. 

From Chile. 


Milne-Redhead, Viburnum alnifolium. Curt. Bot. Mag. 157: 
pl. 9373. 1934. 


plant from America. 


Morton, new species Dudleya from Arizona. Desert 
68. 1934. 

Nagel, Conidial production species Cercospora 
pure culture. Phytopathology 24: 1101-1110. 1934. 

Nichols, The influence exposure winter temperatures 
upon seed germination various native American plants. 
Ecology 15: 364-373. 1934. 

O’Hanlon, (Sister) Comparative morphology Dumor- 
tiera hirsuta. Bot. Gaz. 96: 1-35. 1934. 

Oster, Results irradiating Saccharomyces with mono- 
chromatic ultra-violet light. Morphological and respira- 
tory changes. Jour. Gen. Physiol. 18: 71-88. 20S 
1934. 

Pady, Meiosis Milesia marginalis. Torrey Club 
61: 345-354. pl. 1934. 

Pearce, Autumn wild flowers New Jersey. Flower Grow. 
21: 432-433. 1934. 

Peirce, Positive infection trials with elm fungi. 
Science 80: 385. 1934. 


INDEX AMERICAN BOTANICAL LITERATURE 111 


Perez Arbelaez, Plantas medicinales mas usadas Bogota. 
Bol. Agr. 32: (Suppl.) 1-112. 1-74. 1934. 

Pessin, Effect flower production rate growth 
vegetative shoots long leaf pine. Science II. 80: 
1934. 

Potzger, notable case bog formation. Am. Nat. 
15: 1-7. 1934. 

Potzger, Notes Indiana grasses, 1933. Proc. Indiana 
Acad. Sci. 43: 50-55. 

Powell, M., Jamieson, merthiolate and fungi 
associated with ringworm. Proc. Indiana Acad. Sci. 43: 

Ramaley, Influence supplemental light blooming. Bot. 

Renn, Wasting disease Zostera American waters. 
Nature 134: 416. 1934. 

Richards, The effect deuterium the growth 
yeast. Jour. Bact. 28: 1934. 

Ringuelet, Nota sobre anatomia del tallo cuatra 
trigos puros. Rev. Fac. Agron. Univ. LaPlata 19: 427- 
430. 1-4. 1933. 

Robbins, Isolation the infective principle virus dis- 
eases. Science II. 80: 1934. 

Rowntree, Some California Oenotheras. New Flora Silva 
10, 11. 1934. 

Saint-Yves, Festucae novae loci novi Festucarum jam 
cognitarum (subgen Eu-Festuca). Candollea 

Saint-Yves, Monographia Spartinarum. Candollea 
100. pl. 1934. 

Schaffner, Duplicate evolution peculiar perianth struc- 
tures the sedge family and the Composites. Studies 
determinate evolution. VIII. Ohio Jour. Sci. 34: 
1934. 

Schechter, Electrical control rhizoid formation the red 
alga, Griffithsea bornetiana. Jour. Gen. Physiol. 18: 

Schulz, Neue Cruciferen aus Siidamerika. Notizbl. Bot. 
Gart. Berlin 12: 39-41. 1934. 

Schuster, Orchidacearum Iconum index. Zusammenstellung 
der der Literatur erschienenen Tafeln und textabildungen 
von Orchideen. Repert. Spec. Nov. Beih. 60: 


i 

| 
f 


112 BULLETIN THE TORREY CLUB [VOL. 


Setchell, South American sea grasses. Rev. Sudamer. Bot. 

Shaw, Studies resistance apple and other rosaceous 
plants fire blight. Jour. Agr. Res. 49: 283-313. 1-14. 
1934. 

Sherff, Some new otherwise noteworthy members the 
families Labiatae and Compositae. Bot. Gaz. 96: 136-153. 
1934. 

Shreve, Vegetation the northwestern coast Mexico. 
Bull. Torrey Club 61: 1-3. 1934. 

Shull, Persistence subspecific types Xanthium under 
field conditions. Bot. Gaz. 96: 1934. 

Sleumer, zur Kenntnis der Flacourtiaceen Sudamer- 
ikas. Notizbl. Bot. Gart. Berlin 11: 1934; 

Sleumer, Vermischte Diagnosen. Notizbl. Bot. Gart. Berlin 


Includes several new species from America. 


Small, Asiatic immigrants the Botanical Garden. IV. 
Jour. N.Y. Bot. Gard. 34: 1933. 

Smith, New and unusual Agarics from Michigan. Ann. 
Myc. 32: 471-484. pl. 1-3. 1934. 

Smith, Inoculations showing the wide host range 
Botryosphaeria ribis. Jour. Agr. Res. 49: 467-476. pl. 
1934. 

Smith, Geographical evidence the lines evolution 
the Bromeliaceae. Bot. Jahrb. 66: 

Standley, Common weeds. Field Mus. Leafl. 17: 1-31. 
1934. 

Standley, The flora Barro Colorado Island Panama. 
Contr. Arnold Arbor. pl. 1-21. 1933. 

Stanley, The action high frequency sound waves 
tobacco mosaic virus. Science II. 80: 339-341. 1934. 

Stanley, Chemical studies the virus tobacco 
mosaic. Some effects trypsin. Phytopathology 24: 

Starker, C., Starker, Oregon irises. Bull. Am. Iris Soc. 

Sternon, Etude d’une plante medicinal Mexicaine. Dy- 
schoriste (calopanes) Linearis Gray. Bull. Soc. Roy. Bol. 
Belgique 65: pl. 1932. 

Steere, The occurrence Erpodium domingense the 


: 


1935] INDEX AMERICAN BOTANICAL LITERATURE 113 


United States, with notes its distribution. Bryologist 
37: 74-75. Jl-Au 1934. 

Steere, Unreported otherwise interesting Bryophytes 
from Michigan. Bryologist 37: 1934. 

Steyermark, Epifagus virginiana Missouri. Rhodora 36: 
352-353. 1934. 

Steyermark, Recent additions the flora St. Louis 
County, Missouri. Rhodora 36: 1934. 

Sudworth, Poplars, principal tree willows and walnuts 
the Rocky Mountain region. U.S. Dep. Agr. Tech. Bull. 
420: 1-111. 1-58. 

Summerhayes, maculatum. Curt. Bot. Mag. 
157: pl. 9347. 1934. 


From Central America. 


Summerhayes, fucata. Curt. Bot. Mag. 157: 
pl. 9376. 1934. 


South American 


Swallen, The grasses the Yucatan Peninsula. Carnegie 
Inst. Publ. 436: 1-7. 1934. 

Takahashi, N., Rawlins, Application stream 
double refraction the identification streak diseases 
tomato. Phytopathology 24: 1934. 

Tapley, T., Enzie, D., Van Eseltine, The 
vegetables New York, III. Sweet corn. 

Taylor, Notes some Ontario Pteridophytes. Am. 
Fern Jour. 24: 79-83. JI-S 1934. 

Taylor, Significance extreme intermittent conditions 
distribution species and management natural re- 
sources, with restatement Liebig’s law minimum. 
Ecology 15: 374-379. 1934. 

Theriot, Microdus, Leucomium, Acroporium, Schraderobryum, 

Thimann, Studies the growth hormone plants. VI. 
The distriburion the growth substance plant tissues. 

Thornton, Carbon dioxide storage. VI. Lowering the 
acidity fungal hyphae treatment with carbonic acid. 
Contr. Boyce Thompson Inst. 395-402. VII. 
Changes flower color evidence the effectiveness 
carbon dioxide reducing the acidity plant tissue. 
405. 1934. 


114 BULLETIN THE TORREY CLUB [VOL. 


Tiffany, The Oedogoniaceae. Supplementary paper num- 
ber one. Ohio Jour. Sci. 34: 1934. 
Tiffany, The plankton algae the west end Lake Erie. 
Contr. Ohio St. Univ. 1-112. pl. 1934. 
Turrill, Fritillaria recurva. Curt. Bot. Mag. 157: pl. 
9353. 1934. 
plant from southern Oregon and California. 
Veatch, Chromosomes the soy bean. Bot. Gaz. 96: 189. 
1934. 
Voss, Postglacial migration forests Wisconsin, 
and Minnesota. Bot. Gaz. 96: 1934. 
Walker, H., Anderson, A., Brown, Physiological 
studies Rhizobium. The effect nitrogen source 
oxygen consumption Rh. Meliloti, Rh. Trifolii, and Rh. 
Phaseoli. Soil. Sci. 38: 1-7. 1934. 
Walther, Echeveria hybrids. Jour. Cactus Succ. Soc. Am. 
Warning, Anatomy the vegetative organs the 
parsnip. Bot. Gaz. 96: 44-72. 1-44. 1934. 
Wagenaar Hummelnick, Over Cactussen Curacao, Aruba 
Weaver, E., Flory, Stability climax prairie and 
some environmental changes resulting 
Ecology 15: 1934. 
Webber, Cytogenetic notes cotton and cotton relatives. 
Werdermann, Viereckii Werd. nov. spec. 
Kakteenkunde 1934: 1934. 
Wheeler, California Euphorbia notes. Bull. So. California 
Acad. Sci. 33: 105-111. My—Au 1934. 
Wherry, Temperature relations the bunchberry, 
Cornus canadensis Ecology 15: 440-443. 1934. 
White, The effect mosaic bloom production the 
Talisman rose. Phytopathology 24: 1934. 
Whitaker, karyo-systematic study Robinia. Jour. 
Arnold Arbor. 15: 1934. 
Whitehouse, The distribution some Texas lichens. Bry- 
Wieland, silicified shelf fungus from the Lower Creta- 
ceous Montana. Am. Mus. Novitats 725: 1-13. 
1934. 
Wright, Survival heart rots down timber California. 
Jour. Forest. 32: 1934. 


‘ 


1935] INDEX AMERICAN BOTANICAL LITERATURE 115 


Yarbrough, History leaf development Bryophyllum 
calycinum. Am. Jour. Bot. 21: pl. 1-3.10 

Youden, J., Beale, statistical study the local 
lesion method for estimating tobacco mosaic virus. Contr. 

Zenkert, The flora the Niagara frontier region. Ferns 
and flowering plants Buffalo, N.Y., and vicinity. Bull. 
Buffalo Soc. Nat. Sci. 16: 1-328. 1934. 

Zimmerman, W., Connard, Reversal direction 
translocation solutes stems. Contr. Boyce Thomp- 
son Inst. 1-3. JI-S 1934. 

Zingg, American plants Philippine ethnobotany. 
Philippine Jour. Sci. 54: 1934. 


BALANCES 


Micro-Chemical, Analytical and Ordinary 


Note our new Balances with Magnetic Damper, also with 
Chain Attachment 


Accurate Spiral Spring Balances are preferred 
some botanists 


Write advising requirements, including weight range. 


EIMER AMEND 
Est. 1851 Inc. 1897 


Headquarters for Laboratory Apparatus and Chemical Reagents 
Third Ave., 18th 19th St., New York, N.Y. 


ROBBINS AND RAMALEY 


Plants Useful Man 


241 Illustrations 
428 Pages Cloth $3.00 


HIS book discusses direct manner those phases 
botany that are genuine human interest—the economi- 
cal, cultural, commercial, medicinal, ornamental side. con- 
tains something new about many the most familiar plants 
and offers vast storehouse unusual information applicable 
practical work and interest lectures. intended for 
the student and botanist, the lover flowers, the home gard- 
ener, the seedsman and nurseryman, the farmer, horticulturist. 
The sources cultivated plants have been traced for cen- 
turies and many facts significance the modern plant 
grower disclosed. shows how make botanical keys, class- 
ify and name plants and explains why certain plants belong 
groups which have little similarity first sight. Medici- 
nal plants, some diseases domestic animals and man 
caused plants, diseases plants themselves, etc., are some 
the subjects studied. Industrial products vegetable origin 
are covered and many processes general interest are dis- 
cussed—the rayon artificial silk industry, products rice, 
cotton, etc. 


fornia, and Professor RAMALEY, the University Colo- 
rado. 


BLAKISTON’S SON CO. Inc. 
1012 Walnut Street, Philadelphia 


Announcin 
important new series 


EXPERIMENTAL BIOLOGY 
MONOGRAPHS 


The the series now announced for the first 

Collip, Crozier, Hallowell Davis, Detwiler, Selig 

Hecht, Hudson Hoagland, Northrop, Parker, 

Gregory Pincus, Sewell Wright, and Stadler the 

Department Agriculture. 
monographs will deal with the important experimental 

work being done all branches the biological sciences. Ex- 

perimental contributions will synthesized and hypotheses pro- 
posed which may stimulate further research. 


The first volume the series will 


PACEMAKERS AND THE CONTROL 
BEHAVIOR 


HUDSON HOAGLAND 
Professor General Physiology Clark University 
published March—Probable price, $3.00 


THE GENETICS GARDEN 
PLANTS 


book aims give introduction the essential principles 
genetics and cytology and provide account recent 
results this field relation horticulture. Sir Daniel Hall says 
the authors: are fitted, few other men are, guides 

this important field. They have worked for years under 
favorable conditions afforded the John Inness Horticultural 


230 pages; illustrations; cloth; probable price $3.00 


your bookseller 
THE MACMILLAN COMPANY 


NEW YORK BOSTON CHICAGO ATLANTA DALLAS SAN FRANCISCO 


Another the Fifty Plates Appearing Catalog No. Triarch Botanical Products, 
Showing Few Our Many Preparations for the Study Flower Anatomy. 


